Primary sarcoma of a phalanx is uncommon. Osteogenic sarcoma, fibrosarcoma, and chondrosarcoma have been infrequently reported, but a search of the literature has not revealed any previous record of a primary malignant synovial tumour arising endosteally, although benign synoviomata are fairly common in the digital soft tissues.
The unusual site of origin of the tumour described here is suggested both by the clinical and radiological findings. Invasion of bone by synovial tumours of digits and other sites has been reported by Wright (1952) , Fletcher and Horn (1951) , and by others, but in such examples the involvement generally appears to be either the result of pressure atrophy or due to direct extension of a parosteal growth. Certain primary expansive tumours of phalanges and metacarpals have been described (vide infra), which characteristically produce a rich osteoid matrix. These are usually classified with osteogenic fibroma of bone and present a histological picture which in some ways resembles the less cellular parts of the tumour reported here.
Case History Mrs. N. F., aged 35, a housewife (BTR/51 1), in March, 1952 , fell from a chair while hanging out washing. She fell on to the outstretched right hand, injuring the fifth finger. Before this there was no evidence of any bony or arthritic changes. Following the accident, the finger became painful and swollen but no medical advice was sought. As the symptoms were progressive, the patient consulted her doctor in July, 1952, who referred her for surgical advice. On examination at that time there was a deformity of the fifth right finger, with a tender swelling of the middle phalanx region.
X-ray examination on July 19, 1952 , showed an extensive cystic swelling of the intermediate phalanx, with expansion and marked thinning of the cortex (Figs. 1, 2a). There may have been a former fracture of the phalangeal shaft in the antero-medial region. Apart from a very slight periosteal reaction, there was no sign of any new bone formation. There appeared to be perforation of the thinned cortex antero-externally. The other two phalanges were normal, as also were radiographs of the skull and other bones. 11-defined, rounded nodules fused together (A, Fig. 2b ).
There was also an adjacent distal part (B, Fig. 2b ) of rather deeper hue, attached to, but separated from, the main mass by a transverse band of dense collagen. The flexor profundus tendon coAld be identified, but appears to have been invaded deeply by the tumour at C (Fig.  2b ). The distal phalanx was decalcified in vivo and offered but little resistance to the knife. No naked-eye abn rmality was noted in the proximal phalanx. A radiograph of the specimen (Fig. 2c) showed almost entire destruction of the intermediate phalanx, and that the proximal two-thirds of the distal phalanx was markedly radiolucent, although a dim " ghost " of this bone could still be discerned. The proximal phalanx was normal except for some loss in density indicating decalcification.
Histological Examination
The entire finger was sectioned sagittally in three blocks; but section No. 2 (middle) was at a somewhat lateral plane to Nos. 1 and 3 (Fig. 2b) . Both paraffin and frozen sections were cut. These were stained by haematoxylin and eosin, haematoxylin, phloxin and tartrazine, Gomori's silver impregnation, periodic-acid-Schiff, sudan III, sudan IV, alkaline methylene blue (pH 9.0), and Perls' method for iron. Both stained and unstained sections were examined by polarized light. This latter feature is usually well marked in giantcell tumours of tendon sheaths. In the cells of the main tumour mass, mitoses * tv4. were numerous and often abnormal. The mitotic ratio (Price, 1952) The distal part of the tumour (Fig. 2b ) lay in the concavity formed by the residue of the head of the phalanx. It consisted almost entirely of atypical multi-nucleated giant cells similar to those of the peri-nodular areas described above (Fig. 8) (Fig. 9) . Occasional mitoses were seen but were far fewer than in the main tumour mass.
Three main residual fragments represented the proximal articular cartilage of the intermediate phalanx. These showed a thinned shell of old subchondral bone. The cartilage was degenerate, and there were areas of amorphous granular material apparently derived from the disintegrated juxta-osseous zone of the articular cartilage (Fig. 10) (Figs. 3  and 4) .
The cell pleomorphism, the degree of mitotic activity, and the invasiveness indicate malignancy, and although apparently of endosteal origin, the tumour should be regarded as a synovial sarcoma of giant-cell type.
The osteoid-forming expansive tumour of a metacarpal bone reported by Jaffe and Mayer (1932) may have had a similar origin and be closely related to the one reported here. The former, however, consisted mainly of spindle and spheroidal cells producing much trabecular osteoid (" coarse, irregular decussating, fibres which stained like collagen"). This osteoid was partly calcified, partly ossified. These authors mention the complete absence of tumour giant cells and relate their tumour to the " osteoid chondroma" of Virchow (1863) Irrespective of its malignancy, the present tumour appears to be able both to produce and destroy osteoid, the change in function being accompanied by modified cell morphology as seen in the two forms noted above. It is of interest to note that the intracellular sudanophil material appears in the collagen-destroying giant cell areas, while, on the contrary, it is generally absent in the more central areas of dense collagen stroma, smaller cell size, cytoplasmic metachromasia, and tissue cleft formation. It seems probable that with further maturation of the stromal collagen of these central areas some degree of ossification would have taken place. The nodular appearance of the tumour (Fig. 2b) , while not well defined, is very similar to that depicted in synoviomata by Wright (1951) ; in fact, this author's low-power photomicrograph (Fig. 376 , Wright, 1951 ) is a very close image. In Wright's series of 57 benign giant-cell synoviomata of fingers and toes there is no mention, however, of invasion and expansion of the adjacent bones. His paper does illustrate the typical pressure atrophy of adjacent bone which may be caused by a benign giant cell synovioma especially when occurring in the foot, but is unusual in the finger growths. This latter point is also made by Coley (1949) , and others. Nevertheless, malignant synoviomata, of which about one half occur around the knee, not infrequently erode and destroy adjacent bone but do not usually cause cortical expansion.
The recurrent synovioma of the finger described by Wright (1949) shows some histological features in common with the present tumour, but in its recurrent malignant form seems to have been a more cellular growth, predominantly of spheroidal cells with relatively scanty stroma. This latter form has been seen in two other cases in the Bristol Bone Tumour Register collection (BTR/7 and BTR/426). The latter recurred eight months after surgical excision.
The case reported by Berger (1938 Fletcher and Horn, in describing the features of bone involvement by giant cell synovioma, mention destruction of bone by erosion with subsequent tumour growth within the marrow cavity. The radiographs illustrated by these authors certainly show well marked focal osteolysis with cortical perforation, but only very questionable evidence of cortical expansion (Case No. 1). In their reported cases there was an extra-osseous soft tissue tumour in three instances (Nos. 1, 7, and 8), the radiological appearances clearly suggesting invasion of bone from without. Erosion of adjacent bone ends is well shown in the radiograph of their Case 2 described in this series.
Vermooten (1925) has reported a benign central osteolytic phalangeal tumour under the term " xanthosarcoma." This was described as having been of a bright yellow cast, and contained numbers of " foamy" cells together with a few giant cells intermingled with the fibrous stroma. In addition to the central area of marked bone destruction there were a number of small cortical erosions, and a soft tissue tumour. These findings, in the light of the relevant case history, suggest bone invasion from without, the tumour being probably a giant cell synovioma with an unusually large "foamy " cell component. Clark (1952) reported an osteogenic sarcoma of phalanx, which appears to have been primarily a fibrosarcoma with evidence of both osteolytic and osteoblastic activity. It appears to have invaded the distal and intermediate phalanges from without, and the history and published skiagrams suggest a parosteal origin.
Histogenesis. -King (1952) rightly draws attention to the insecure basis of the presumed origin of synovioma. Tumours showing the structure of synovioma but unrelated to anatomical synovium have also been reported by Fisher (1942 ), Briggs (1942 , and by Haagensen and Stout (1944) Summary A detailed description is given of a malignant giant-cell synovioma of the phalanx apparently of intraosseous origin.
The structure of this tumour has been interpreted in the light of other closely related growths, and a histogenesis from pluripotential mesenchymal cells is suggested.
The relationship and similarity of behaviour of this tumour to other giant-cell mesenchymal growths is discussed.
